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1
SYSTEM AND METHOD FOR DISPLAYING
PRIORITY TRANSPORT STREAM DATA IN A
PAUSED MULTI-CHANNEL BROADCAST
MULTIMEDIA SYSTEM

RELATED APPLICATIONS

This application claims the benefit, under 35 U.S.C. §365
of International Application PCT/US2008/013712, filed Dec.
15, 2008, which was published in accordance with PCT
Article 21(2) on Sep. 24, 2009 in English and which claims
the benefit of United States provisional patent application No.
61/070,074, filed Mar. 20, 2008.

BACKGROUND

Public video distribution systems that allow a delayed dis-
play of video or audio such as a pause feature, normally delay
all video that is being received. However, in some situations,
it is not desirable to pause or delay certain data streams. For
example, in the case of ‘local content insertion’(LCI) for
customers using satellite applications in apartments or
planes, additional content can be streamed along with the
satellite programs to provide movies and camera feeds. Cable
systems also can provide special security streams (high pri-
ority data streams) as a service that feeds Set Top Box (STB)
Personal Video Recorders (PVR). Even video monitors inside
an infant’s bedroom in a home can stream MPEG video, and
such video might comprise high priority data streams that
should not be delayed, paused, or made discontinuous. Inter-
net feeds can also provide remote camera feeds which might
be important for security purposes and thus would not be
desired to get frozen or delayed along with all of the other data
in the event a consumer records/delays or pauses their equip-
ment.

For example, a typical airborne pause system would nor-
mally pause or stop the local movies on a plane and all
satellite content during pilot announcements. After the
announcements, the video would begin to be streamed again
in either a real-time or delayed state. If security or safety
cameras are included in the LCI content or in a priority
satellite channel, pausing these streams or stopping the
streams might cause a breach of security or a safety issue,
since video would either be lost or not be displayed in real-
time. That is, applications such as safety or security video that
pass through a system that has a “pause” function activated
would be seeing delayed video which would/could be mis-
leading or unsafe.

SUMMARY

In one embodiment according to the present principles, a
system and method is provided for allowing the processing of
selected priority data streams even when a system is paused or
stopped. Any transport stream that is, for example, security
data can be labeled as a priority channel and treated as a
non-pausable stream in any system that anticipates this fea-
ture. For example, normally, a security system and satellite/
cable/internet system content are independent systems. How-
ever, as systems become more versatile, cost reduced, and full
featured, the trend is to try to merge these systems. A system
and method according to one embodiment of the present
principles provides a solution to allow selected priority sig-
nals to be processed for display, even when the decoding
device is paused or stopped. If the priority signals are inter-
rupted, the viewer can be notified that the video is discontinu-
ous in time to prevent a false sense of security.
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2

Advantageously, the present system shows how selectively
display priority data in systems that use a pause function.
Accordingly, even when the main system is paused, the pri-
ority data is always shown in real-time. The present system
also includes an alert notification to the viewer if the priority
feed stream is interrupted as a potential tamper warning.

In one aspect of the present principles, a system for pro-
cessing data stream content in a multi-channel multimedia
system is provided, the system comprising a multimedia con-
tent decoder having an input priority detector for detecting at
least one priority data stream from an input data stream to
process a selected data stream when the multimedia content
system is paused. The priority detector can include a disrup-
tion indicator when a received rate of a priority data stream is
compared to an embedded rate.

According to another aspect, a method for processing data
stream content in a multi-channel multimedia system is pro-
vided, comprising the steps of selectively processing a mul-
timedia content channel while in a pause mode.

These and other aspects, features and advantages of the
present principles will be described or become apparent from
the following detailed description of the preferred embodi-
ments, which is to be read in connection with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, wherein like reference numerals denote
similar elements throughout the views:

FIG. 1 is an example of a pausable multimedia content
delivery system with priority multimedia channel output.

FIG. 2 is an example of a pausable multimedia content
delivery system with multiple path processing.

FIG. 3 is a method of providing priority multimedia chan-
nel delivery during a pause mode.

FIG. 4 is an illustration of paused priority channel process-
ing in a Set Top Box environment.

FIG. 5 is an illustration of paused priority channel output
side processing in a Set Top Box environment.

It should be understood that the drawings are for purposes
of illustrating the concepts of the present principles and are
not necessarily the only possible configurations for illustrat-
ing the present principles.

DETAILED DESCRIPTION

A method, apparatus and system for displaying priority
data through a pausable multimedia content delivery device.
The present system also includes an alert indication to a user
if the priority feed stream is disrupted as a potential warning
to alert the viewer that the priority data stream might have
been tampered with.

Although the present principles will be described primarily
within the context of permitting priority data to bypass sys-
tems having a pause capability, the specific embodiments of
the present principles should not be treated as limiting the
scope of the invention. It is appreciated by those skilled in the
art and informed by the teachings of the present principles
that the concepts of the present principles can be advanta-
geously applied in other environments in which uninterrupted
display of priority data is desired, e.g., broadcast television/
radio, satellite radio, cable, etc. and in systems which may not
have any pause function or capability.

The functions of the various elements shown in the figures
can be provided through the use of dedicated hardware as well
as hardware capable of executing software in association with
appropriate software. When provided by a processor, the
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functions can be provided by a single dedicated processor, by
a single shared processor, or by a plurality of individual
processors, some of which can be shared. Moreover, explicit
use of the term “processor” or “controller” should not be
construed to refer exclusively to hardware capable of execut-
ing software, and can implicitly include, without limitation,
digital signal processor (“DSP”) hardware, read-only
memory (“ROM”) for storing software, random access
memory (“RAM”), and non-volatile storage. Moreover, all
statements herein reciting principles, aspects, and embodi-
ments of the invention, as well as specific examples thereof,
are intended to encompass both structural and functional
equivalents thereof. Additionally, it is intended that such
equivalents include both currently known equivalents as well
as equivalents developed in the future (i.e., any elements
developed that perform the same function, regardless of struc-
ture).

Thus, for example, it is appreciated by those skilled in the
art that the block diagrams presented herein represent con-
ceptual views of illustrative system components and/or cir-
cuitry embodying the principles of the invention. Similarly, it
is appreciated that any flow charts, flow diagrams, state tran-
sition diagrams, pseudocode, and the like represent various
processes which can be substantially represented in computer
readable media and so executed by a computer or processor,
whether or not such computer or processor is explicitly
shown.

In accordance with various embodiments of the present
principles, a method, apparatus and system is described for
sending high-priority data immediately through a system,
even in systems having a pause or delay function, for display
to a viewer, for detecting possible tampering of the priority
data and for notifying the viewer when the priority data is
disrupted.

“Priority data” can comprise any data stream that is desired
to be viewed in a continuous stream at all times, e.g., security
video, data having time-sensitive information, etc. Data
streams can be designated as comprising priority data manu-
ally by the user or automatically by the system according to
pre-defined criteria. For example, priority data streams can be
tagged with packets having a unique Packet Identifier (PID)
number to identify them as comprising priority data.

“Non-priority data” can comprise any data stream that can
be paused or delayed in the system and thus can be viewed in
either real-time or delayed-time. Even in systems having a
pause function, the use of a pause delay can be optional.

Content delivery systems are typically configured with a
head end unit that gathers content and provides it to down-
stream individual content delivery systems such as, for
example, set top boxes (STB). Some of the content gathered
can include streaming channels that can be stored and/or sent
directly to the individual content delivery systems. Systems
and methods are provided herein that accept this type of
content delivery and determine its priority for processing
purposes at a localized level. This allows priority determina-
tion to be made not only on information or channel selection
determined by the head end unit, but also on localized infor-
mation such as, for example, user identity and/or user input
and the like. Content determined to be of a priority can then be
processed despite system interruptions such as, for example,
a system pause mode and the like. Since the priority determi-
nation can be made at a localized level and for specific recipi-
ents, for example, each seat in an airplane can have custom-
ized video for its location to show how to escape from the
plane even during a safety announcement (which typically
causes a system pause).
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FIG. 1 is an example 100 of a pausable multimedia content
delivery system 102 having priority multimedia channel out-
put capability. The multimedia content delivery system 102
utilizes a priority detector 104 to determine if the incoming
multimedia channels contain priority content. The multime-
dia channels can include normal content and/or priority con-
tent. The priority content itself can include audio/video pri-
ority content and/or priority data content and the like. The
term “multimedia” is intended to encompass all forms of
content, including data and the like. The priority detector 104
can utilize, for example, MPEG transport signals and/or dedi-
cated packet identifiers (PIDs) and the like to determine if
content is of a priority nature. Levels of priority can also be
established in a like manner. The priority detector 104 can
also utilize localized priority information. The localized pri-
ority information can include, but is not limited to, location of
the multimedia content delivery system 102, recipient iden-
tity, and/or recipient input and the like. For example, a pilot in
an aircraft can receive pilot-only content while an airplane
navigator can receive important weather information and the
like (recipient identify example). In a similar fashion, the
pilot could make a choice to also receive the weather infor-
mation (recipient input example). The location of the system
102 can also facilitate priority determination (e.g., specific
emergency exit directions shown for each seat of an aircraft,
etc.).

The priority detector 104 can utilize, for example, header
and/or identifier information to determine priority of incom-
ing content. One such method that it can interact with is
described in relation to a head end unit that establishes con-
tent priority. A detector assesses incoming packets and
detects priority packets (e.g., security packets). Priority pack-
ets, for example, can be provided in priority data streams
having a special, unique PID number to enable their recogni-
tion. That is, special packets can be filtered to become priority
packets from a content source, such as a satellite feed by
monitoring the packet header ofthe incoming data. A detector
can then check for a new packet start and at the same time,
search for a specific priority packet, and then send it to a
priority processor for the timestamp and processing. This
would allow selection of, e.g., any one channel or transponder
to have a non-paused video in a normally paused system. If it
is determined that there is a new packet start, a timestamp can
be added. The packet can be flagged with an extra ‘start bit’ to
show when a packet begins.

The detector can be configured to detect a priority packet
under any circumstance, regardless of whether the system
includes a pause function or not. A detected priority data
stream can accordingly cause an alert indicator (e.g., an icon,
symbol or message) to be displayed to a recipient on a screen
in addition to any other normal (non-priority) video being
watched. Such an alert indicator can be displayed simulta-
neously with the normal video being watched. For example, a
tornado alert can be designated as a priority data stream,
which could be superimposed on the video content of a sat-
ellite system. This aspect would not require a pause function
to be present but it would still be a special priority packet that
ends up as a signal on a display even though another channel
is being watched. Once priority is established, the priority
detector 104 allows the content to be processed by a decoder
106 regardless of the status of a pause mode for the system
102. The decoder 106 then can provide input to a display
processor for viewing by a recipient.

The priority detector 104 can also be utilized to determine
if a disruption has occurred with regard to priority channels.
For example, the priority detector 104 can monitor the rate at
which incoming information is arriving and compare that to



US 9,191,608 B2

5

embedded rate information found within the incoming infor-
mation. The embedded information can include, but is not
limited to, actual rate information and/or timing information
such as ingoing and outgoing time stamps which can be used
to derive rate information. If the priority detector 104 deter-
mines that the priority channel has been and/or is being dis-
rupted, it can provide an indicator to a recipient. The indicator
can include, but is not limited to, a visual and/or aural indi-
cator such as, for example, a beeping tone and/or a red flag,
etc.

FIG. 2 is an example 200 of a pausable multimedia content
delivery system 202 with multiple path processing. The mul-
timedia content delivery system 202 utilizes a priority detec-
tor 204 to determine the priority of incoming multimedia
channels. If it determines that the content is of a normal
nature, it allows decoding of the pausable channels by a
pausable decoder 206. However, if it determines that one or
more multimedia channels are selected or priority channels, it
allows the selected channels to be decoded with a non-paus-
able decoder 208. The non-pausable decoder 208 can be
utilized whether or not a system pause mode is in effect. The
use of different decoders allows for priority specific decoders
to be utilized such as, for example, high security decoders
made to handle security specific decoding. Certain decoding
keys may also be required to properly decode security chan-
nels which can be, for example, entered by a recipient before
decoding is allowed. Channels routed through the non-paus-
able decoder 208 can be displayed to a recipient regardless of
other programming displayed at the time. In a similar fashion,
pre-filtered multimedia channels can be allowed direct access
to the pausable decoder 206. Pre-filtered multimedia chan-
nels are channels that have been previously determined to be
non-priority channels. For example, if only movie informa-
tion is broadcast over a particular channel, the channel can be
directly routed to the pausable decoder 206. This reduces the
amount of filtering required by the priority detector 204.

A method 300 of providing priority multimedia channel
delivery during a pause mode is illustrated in FIG. 3. The
method 300 starts 302 by receiving multi-channel multimedia
content 304. The multi-channel multimedia content can, at
some times, include only a single channel (e.g., the other
channels may exist but no content is being distributed over the
channel at a particular time). The priority channels are then
determined 306 utilizing techniques described above. These
include, but are not limited to, using header information,
timing information (e.g., a high rate can indicate priority
information), PIDs, and/or channel identifiers (e.g., “channel
6” is a security camera channel, etc.) and the like. Addition-
ally, priority determination can be made based on recipient
identification, location, and/or recipient input and the like. As
an optional feature, the data rate of incoming priority chan-
nels can be monitored to determine ifa disruption and/or alert
occurs 308. For example, the received data rate can be com-
pared to embedded timing and/or rate information to deter-
mine if the channel has been disrupted. If the embedded
information indicates a much faster rate than the local
received rate, the channel is being disrupted (e.g., delayed)
and an indicator to that effect can be output so that a recipient
knows the channel content has been disrupted in some man-
ner. This is particularly important for information that needs
to be received in a timely fashion (e.g., aircraft altitude, etc).
Any delays, or disruptions, could cause serious safety issues.
Similarly, if an alert is associated with a priority channel it can
be output to a recipient as well. For example, weather alerts
and other safety alerts and the like.

Once a content channel has been established as a priority
channel, it is allowed to be decoded even if a pause mode is in

10

15

20

25

30

35

40

45

50

55

60

65

6

effect 310. This allows the priority content to be viewed by a
recipient even when normal content has been paused. For
example, processing of priority content even without a pause
mode allows recipients to interact via menus and overlays to
make selections such as, for example, food, drinks or other
service without having to stop a movie or press a call button.
Emergency messages, public announcement icons, fasten
seat belt icons, weather conditions and restroom available
icons can be imposed on a recipient’s display independent of
what the passenger is watching. Updates of time, weather,
flight information, security cameras can be constantly sent
and received to a set top box independent of pause or channel
selection of a recipient. High security cameras could continue
to operate with or without a pause mode in effect as well.

After decoding of the priority content, the content can be
output to be processed by, for example, a video decoder 312.
Recipients can, upon viewing priority information or other-
wise, decide to input information/feedback associated with a
priority channel 314, ending the flow 316. This can include,
but is not limited to, inputting security codes for decoding
priority content, setting alert/disruption indicator sound/
viewing levels, selecting which priority content to decode,
and/or establishing priority levels for priority content and the
like.

FIG. 4 is an illustration 400 of paused priority channel
processing in a set top box (STB) environment. The STB
could be in a plane, in a home or apartment or in a business
office and the like. In this example, the STB is interfacing
with an Internet Protocol (IP) input/output. However, the
systems and methods disclosed herein can be utilized with
any type of communication system. The IP interface 402
allows normal multicast programming 404 to be buffered for
a normal video processing path 410. Security and/or priority
packets are sent to a packet filter 406 that determines whether
the information is buffered for a security/priority video pro-
cessing path 412 and/or buffered for a security/priority data
processing path 414. Additionally, data buffers 408 are pro-
vided to temporarily store recipient and/or security/priority
related content that is to be sent back to a main content
distribution controller.

FIG. 5 is an example 500 that continues the STB process-
ing on the output side. Normal video path processing pro-
ceeds from the buffers 410 to the normal decoder 502. Secu-
rity/priority video path processing proceeds from the buffers
412 to a security/priority decoder 504. Output from these
decoders goes into a video processor 510 for display process-
ing. The security/priority data processing proceeds from the
buffers 414 to a security/priority packet decoder 506. Output
from the security priority packet decoder 506 goes to a data/
control function 512 that contains lookup tables for icons
and/or menus and allows interactive recipient controls. A
detector function 508 monitors data rates and sets indicators/
alarms if a disruption occurs for the priority/security content.
This function then outputs information to the data/control
function. If the data stops or is interrupted for a time period,
a special message packet (‘alarm packet’) is preferably dis-
played on the screen (TV/monitor) to indicate to the viewer
that an alarm condition exists, e.g., that the data flow has
stopped or has been interrupted. An alarm feature according
to an aspect of the present principles is advantageous, since a
disrupted MPEG can freeze a picture on the display and in the
case of a security video, can make a security camera look as
if everything is static while some activity that is actually
occurring is being masked. A criminal could damage the
camera to stop the flow and the hope to freeze the picture to
look normal to the guard. By monitoring the packet flow and
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generating an alarm message, an alarm can be sent out to be
displayed on the screen to make the guard aware of the situ-
ation.

The video processor 510 can then accept inputs from the
data/control function to facilitate in displaying icons for
alarms, indicators, etc. and/or to provide overlays of priority
content and the like to a display. For example, the priority
video can be displayed contemporaneously with the non-
priority data on a split screen, picture-in-picture (PIP), etc., to
display the priority data on screen at all times, in addition to
the normal, non-priority video.

Although the embodiment which incorporates the teach-
ings of the present principles has been shown and described in
detail herein, those skilled in the art can readily devise many
other varied embodiments that still incorporate these teach-
ings. Having described preferred embodiments for a system
and method for allowing selected priority data streams to be
displayed in a pausable multimedia content delivery system
(which are intended to be illustrative and not limiting), it is
noted that modifications and variations can be made by per-
sons skilled in the art in light of the above teachings. It is
therefore to be understood that changes can be made in the
particular embodiments of the principles disclosed which are
within the scope and spirit of the inventive principles as
outlined by the appended claims. Having thus described the
invention with the details and particularity required by the
patent laws, what is claimed and desired protected is set forth
in the appended claims.

The invention claimed is:

1. A system for multimedia content delivery, comprising:

afirst multimedia decoder responsive to a pause command;

asecond multimedia decoder unresponsive to a pause com-
mand; and

a priority detector that determines if a data stream is a

priority data stream before allowing the data stream to be
processed by the second multimedia decoder instead of
the first multimedia decoder, wherein the priority detec-
tor determines priority from a priority tag included in the
data stream, and wherein when a pause command is
received, processing by the second multimedia decoder
of a priority data stream is unresponsive to the pause
command.

2. The system of claim 1, wherein the priority detector
determines if a priority data stream is associated with a recipi-
ent before allowing the bypassing of the pause command.

3. The system of claim 1, wherein the priority detector
monitors a data stream for disruptions in transmission.
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4. The system of claim 3, wherein the priority detector
compares an embedded data rate to a received data rate to
detect disruptions.

5. The system of claim 4, further comprising a disruption
indicator for indicating when the priority detector detects a
disruption of the received data rate.

6. The system of claim 1, wherein the system selectively
outputs display updates from a decoded priority data stream
when the system is paused.

7. The system of claim 6, wherein the system further
includes a data acceptor that accepts interactive user feedback
associated with the display updates when the system is
paused.

8. The system of claim 1, wherein the data stream com-
prises a security data stream.

9. A method for content delivery, comprising:

providing a first processing path through a multimedia

decoder that is responsive to a pause command;
providing a second processing path through a multimedia
decoder that is unresponsive to a pause command;
determining, with a processor, a processing path based on
a priority tag included in a received data stream when a
pause command is set;
processing the data stream through the second processing
path if'the data stream is tagged as a priority data stream,
wherein the multimedia decoder is unresponsive to a
pause command; and

processing the data stream through the first processing path

if the data stream is not tagged as a priority data stream.

10. The system of claim 9, further comprising:

determining if a priority data stream is associated with a

recipient before allowing selective processing.

11. The method of claim 9 further comprising:

monitoring the content in the data stream for disruptions in

transmission.

12. The method of claim 11, wherein the monitoring
includes comparing an embedded content data rate to a
received channel data rate to detect disruptions.

13. The method of claim 11 further comprising:

outputting a disruption indicator when a disruption of the

received content data rate is detected.

14. The method of claim 9 further comprising:

selectively outputting display updates from the channel

during a pause mode.

15. The method of claim 14 further comprising accepting
interactive user feedback associated with the display updates
during a pause mode.
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